ACTH-like peptides in postimplantation mouse embryos: a possible role in myoblast proliferation and muscle histogenesis.
ACTH and related peptides are mitogens for certain mesodermal cell types such as adrenocortical cells, T-lymphocytes, and skeletal myoblasts. In order to postulate a possible physiological role for these peptides in skeletal muscle histogenesis, it is necessary to establish whether they are present in muscle forming anlagens of postimplantation mouse embryos. By radioimmunoassay and immunofluorescence with antibodies specific for ACTH, we have detected these peptides in many areas of mouse embryos including neural tube, limb buds, eye lens, and myotomal muscles. During fetal development, immunoreactivity decreased in muscle tissue and appeared in visceral ganglia. Furthermore, primary myotubes or C2C12 myotubes, but not muscle or 3T3 fibroblasts, release significant levels of ACTH immunoreactive peptides into the culture medium. Using a microassay for mitogen production, primary myotubes or C2C12 myotubes, but not other mesodermal cells (with the exception of dermal fibroblasts) were shown to release factors into the medium which support myoblast proliferation. Neutralizing antibodies against ACTH inhibit myoblast but not fibroblast proliferation in a dose-dependent fashion. Based on these results, we propose that myotube-derived mitogens (including ACTH-like peptides) promote the proliferation of surrounding myoblast during muscle histogenesis in vivo.